Bisphosphonates have been commonly used in the treatment of osteoporosis, demonstrating its efficacy in fracture risk reduction. However, even if are generally safe and well tolerated, concerns have emerged about atypical fractures related to its prolonged use. Although atypical femoral fracture are more common, case reports demonstrated that even other skeletal areas can be involved by unusual pattern of fracture. We report a atypical acetabular periprosthetic fracture in a 83 years old female patient after prolonged alendronate treatment for osteoporosis and isolated acetabular revision surgery. The patient underwent to clinical, bioumoral and radiological evaluation and all the history case were fully reported. We believe this periprosthetic fracture, according to the available data, may have similar underlying pathology to atypical femoral fractures. Awareness of symptoms, in addition to a regular radiographic survey may facilitate early diagnosis and possible prevention of spontaneous periprosthetic fractures, in patients receiving bisphosphonate therapy beyond 5 years. The treatment of this atypical periprosthetic fracture should include both surgical than pharmacological therapy to obtained bone healing.
Introduction
Biphosphonates (BPs) are widely used anti-resorptive drugs, which have been proven to reduce the risk of osteoporotic fractures, and to better instead patients quality of life. Additionally alendronate and risendronate significantly inhibit the decrease of periprosthetic bone mineral density (BMD) and bone resorption in the proximal femur after cementless total hip arthroplasty (THA) and enhance the long-term stability of the prosthesis.
Even though biphosphonates prolonged therapy is generally safe and effective, it carries the potential risk of oversuppressing bone turnover that can potentially compromise some of the biomechanical properties of bone and has been reported to relate with so-called "atypical fractures" (AFs), which typically involve the femur. First, in 2005 Odvina et al. (1) demonstrated unusual nonspinal fractures as a result of minor or none trauma that commonly involved alendronate treated patients. In particular they described femoral, ischiatic, pubic and sacral fractures and presented iliac bone histomorphometric findings in all cases. Cells were barely observed in the bone surface, and osteoid volume and bone formation rate were severely suppressed. In addition, the resorbing surface of the bone was also intensively inhibited in most cases. As noted above, they defined the condition in which both bone formation and resorption are extremely hampered as severely suppressed bone turnover (SSBT). In clinical settings, this condition indicates that atypical and non-traumatic fracture has occurred in cortical bone-rich areas, such as the pubis, ischium, or femoral diaphysis. Lenart and colleagues (2) described as "atypical" fractures that involved the strongest part of the femur, the subtrochanteric and diaphyseal region, and then the American Society for Bone and Mineral Research Task force (3) identified major and minor features that define distinctly "typical" osteoporotic femoral fractures from "atypical" fractures. A recent review demonstrated that the incidence of atypical femoral fractures (AFFs) is 0.6 %, according to data from the most recent literature, referred to all femoral fractures, including both medial fractures, lateral and diaphyseal fractures (4) . Moreover, in the literature are reported atypical fractures that occur to other skeletal districts in addition to femur (1) and several case reports in the literature related periprosthetic femoral fractures to the same or similar pathology as that of an atypical femoral fracture (5, 6) . In this report, the Authors describe an atypical acetabular periprosthetic fracture in a female patient after prolonged alendronate and isolated acetabular revision surgery, that to our knowledge is the first case in the literature.
Case report
A 83-year-old woman presented to our department in December 2013, with a sudden right groin pain and a limp. She had the history of right hip fracture treated with cementless THA in 1999. After surgery the patient received vitamin D orally, 10000 IU, and 70 mg alendronate orally every week since 2002, when she was 71 years old, for secondary prevention of fragility fractures. In 2010, the patient showed limitations in gait and daily living activities without trauma. Routine blood investigations showed normal ESV and PCR serum levels. Vitamin D levels were found to be <24 ng/dl (range 30 -74 ng/dl), alkaline phosphatase 74 U/L, serum calcium 8.9 mg/dl (8,5 -10 mg/dl), and serum levels of parathormone being 47,40 pg/ml (15 -68 pg/ml). lumbar BMD mea- 
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sured by DEXA scan was found to be -2,9 SD T-Score. Radiographs showed images suggestive for polyethylene wear and mild acetabular osteolysis ( Figure 1a ). Therefore, since there were not any sign of acetabular cup loosening, she underwent isolated acetabular revision surgery with polyethylene exchange alone and hydroxyapatite grafting of the bony defect (Figure 1b) . The patient received postoperative oral calcium (600 mg/day), vitamin D (400 IU/day) and alendronate (70 mg/week) therapy. Then, in May 2013, following a long day of walking the patient referred spontaneous right groin pain and limp. Radiographs and pelvic computerized tomography demonstrated a incomplete transverse acetabular fracture and superomedial ilium osteolysis without migration of the acetabular component (Figure 2a) . Initially the patient conservatively underwent conservative treatment with rest and partial weight-bearing. Vitamin D levels were found to be lower <15 ng/dl, serum calcium 6.9 mg/dl and PTH levels increased to 72 pg/dl. Thus, alendronate treatment have been ceased, and she received oral calcium (600 mg/day), vitamin D (1000 IU/day) and strontium ranelate (2 g/day). After two weeks she dropped strontium ranelate, due to side effects to the drug, such as rash and itch. In December 2013 lumbar BMD measured by DEXA dropped to a -3.5 SD T-Score and the patient still complained pain and severe limp. Even more radiograph and pelvic computerized tomography demonstrated a complete transverse acetabular fracture with medial migration of acetabular cup (Figure 2 b, c) . This required acetabular revision surgery with a reconstruction cage and cemented polyethilene socket, while femoral stem appeared well-fixed (Figure 3a) . Bone defect was filled with RegenOss â grafting (FinCeramica Faenza S.p.A., Faenza, Italy), a collagen-hydroxyapatite composite patch. The patient received oral calcium (600 mg/day) and vitamin D (1000 IU/day) and she achieved the normalization of Vitamin D (26 ng/dl) and PTH (54,40 pg/ml) serum levels. Two year after surgery, Harris Hip Score was 78 points and the patient was ambulating with limp but without pain. Radiographs showed acetabular bone reconstruction with valid fixation of the cage (Figure 3b ).
Discussion
Periprosthetic acetabular fractures are rare complications of total hip arthroplasty and according to recent reviews, except for iatrogenic intraoperative fractures that represent 0.4%, the most common causes are trauma, aseptic loosening and periprosthetic osteolysis (7) . However, we speculated that the periprosthetic acetabular fracture reported in this paper was due to long-term alendronate therapy for the reasons explained below. Clinical case presentation was comparable to AFFs features described by ASBMR Task Force. In fact the patient first showed to our attention with prodromal symptoms such as dull pain in the groin followed by severe groin pain and limp without history of recent trauma or minor trauma. These symptoms can be related to acetabulum osteolysis due to polywear as primary cause of fracture and pain, although the isolated polyethylene exchange seemed to stop the extension of osteolysis, as confirmed by computerized tomography imaging. Thus, we performed hydroxyapatite (HA) grafting trough the retroacetabular defect in order to increase the overall quality of the bone with infilling and remodeling, and halt the progression of osteolysis. According to the literature isolated polyethylene exchange is considered appropriate especially in well-fixed acetabular cups. Restrepo et al. (8) found a similar acetabular failure rate after revision THA for isolated polyethylene exchange compared to complete acetabular revision for polyethylene wear in cementless cups and they advocated revision of malpositioned cups and in case of mechanical failure only. Long-term alendronate therapy is strongly associated with atypical fracture, both in femur and other skeletal areas, and the current consensus is that AFs are stress or insufficiency fractures that develop over time. Although periprosthetic fractures are excluded by the traditional definition of AFFs, there may be a periprosthetic fracture that has the same or similar pathology as an AFF. In 2012, Cross et al. (5) reported a periprosthetic femoral fracture around a cemented THA stem in an 81-year old woman who had a more than 12-year history of alendronate use, and recently Niikura et al. (6) a periprosthetic femoral fracture a little below the tip of a cementless stem in a 69-year old Japanese woman who received alendronate for more than 7-year. Tantavisut et al. (9) recently reported a acetabular periprosthetic fracture as consequence from prolonged usage of zoledronic acid in bone metastasis prevention. Authors believed that the acetabulum failed due to the chronic stress from repetitive workload in daily activities and atypical fracture in subtrochanteric area did not occur in this case, because the application of femoral stem bypassed the subtrochanteric area. We strongly agree with their speculation.
Even the discontinuation of the treatment did not result in an immediate reduction of atypical fracture risk, because bisphosphonates are incorporated into the bone and continue to exert an antiresorptive effect for a variable period of time. As regards alendronate the average terminal half-life of is 10.5 years. It stands to reason that if rare undesirable medical occurrences are related to bisphosphonate use, then the risk should diminish over time as the bisphosphonate is eliminated from the bone. Studies suggest that for many women, discontinuation of alendronate for up to 5 years does not appear to significantly increase osteoporotic fracture risk (10) , so, the concept of a drug holiday (11) has emerged, whereby the risk of adverse effects might be decreased while the patient still benefits from anti-fracture efficacy. However, apart from the Swedish study suggesting that the risk of atypical femoral fractures decreases following discontinuation of oral bisphosphonate (12) there are no data to answer this question. Moreover, prolonged treatment is associated with higher risk of delay in fracture healing or nonunion (1, 13) , and this would explain why even if biphosphonate therapy have been ceased immediately after incomplete fracture detection, conservative treatment has been ineffective. The final bone healing of the periprosthetic acetabular fracture reported, in our opinion, was achieved through stability of the reconstruction cage after revision surgery and the discontinuation of anti-resorptive treatment, even though the "therapeutical tail", in association with calcium and vitamin D supplements. Studies demonstrated that increasing 25-hydroxyvitamin D levels to optimal (>30 ng/dL) and calcium levels to normal with normalization of parathyroid hormone levels enhances AFs healing (14) . In order to promoting AFs healing, case reports and case series showed beneficial effects of anabolic drugs alone (13, 15) (teriparatide and strontium ranelate) or in association with biphosphonates used in early postoperative period (16) (17) (18) . In contrast, variable response to teriparatide was reflected in reports of medical treatment of AFFs presented at the ASBMR Annual Meeting in 2012 (19) . In the absence of a randomized, placebo-controlled trial, no definite conclusion can be reached regarding the efficacy of TPTD treatment of patients with AFs. From the low-quality evidence available, the last recommendations of ASBMR task force for medical management remain reasonable: discontinuation of BPs, adequate calcium and vitamin D, and consideration of TPTD for those who appear not to heal on conservative therapy (3). Even though periprosthetic fractures are not included in the current definition of AFs, available data indicate that there may be similar underlying pathology. Therefore, treatment includes both surgical than pharmacological therapy (20) . In unstable acetabular components, with uncontained cavitary defect and severe bone loss revision surgery is mandatory, but there might be likely an important role of anabolic drugs in promoting fracture healing. 
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